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FOREWORD

In conducting the research described in this report, the investigators adhered to the
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YINF recombinant tumor necrosis factor alpha
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INTRODUCTION

This is the final report of a contract to screen immunomodulatory drugs for antiviral

activity against a variety of viruses. Our original plan of attack had three levels of
investigation. The first was to determine which drugs caused an increase in resistance to
lethal viral infections. The concept was to then concentrate on only those drugs that had
demonstrable survival benefit with more than one virus. These drugs would offer the best
candidates for agents to increase resistance to viral infections where the exact nature of
the viral agent was unknown. The second level of screening was to be an evaluation of the
various compartments of the immune response in the hope that the effective drugs might
shars the ability to modulate a particular segment of the immune response. The third
level of screening was designed to measure the changes in the specific antiviral response
in the presence of an active viral infection.

MATERIALS AND METHODS

Endotoxin Detecticn.

All reagents were tested for the presence of bacterial encdocoxin by the gel
formation. Lymulus amebocyte lysate (LAL) test (1). The LAL was obtained from Associates
of Cape Cod (Woods Hele, MA) with a 0.03 endotoxin unit per ml sensitivity. The
sensitivity was confirmed with each test by the titration of standard lipopolysaccharide
(LPS). Materials that test negative in this test were defined as endotcxin free.

Cells and Cell Culture.

Modified Eagles' minimal essential medium (FMEM) Ham's F12 and Dulbecc's modified
Eagles' medium (DMEM) were prepared from a powdered mix (HyClone Labcratories. Logan. UT)
and supplemented with glutamine (2 mM. Flow Laboratcories, McClean VA). sodium bicarbonate
(2 mg/ml. Sigma Chemical Co.. St. Louis, MO). and HEPES (15 mM, Research Organics.
Cleveiand. CH). All serum. including fetal bovine serum (FBS) was obtained rrom HyClcne
Laboratories. Clcne 929 of L-cells (CCL 1) were obtained from the ATCC. Rockville.
Maryland. and were propagated in HMEM + 10% FBS. Vero (African green mcnkey kidney)
BALB/c3T2 cells were obtained from Dr. Gillespie (University of Ncr—h Carclina Cancer
Center. Chapel Hill. NC) and propagated in HMEM +2% FBS or a 1:1 miizure of Ti2 and DMEM
with 10% FBS. respectively. Chicken embryo cell (CEC) were produced by trypsinization of
9-11 day old chicken embryos according tc the method of Scherer (2) =icert that HMEM + 10%
FBS or HMEM + 4% chicken serum were used as growth media. The preparztizn of bone marrow
culture derived macrophages has been previously been described (3).

Viruses.

Venezuelan equine encephalitis (VEE) strain 68U201 (4) was cbtained from Dr. Peter
Jahrling., USAMRIID. and was propagated in primary chicken embryo cell culture to prepare a
working stock. Pichinde strain An3739 (5) was obtained from the same source and was
propagated in Vero cell cultures tc prepare a working stock of virus. Pichinde strain
An4763 (6) was obtained from the Scuthern Research Institute and propagated in Vero cells.
Vesicular stomatitis virus (VSV) was propagated in L-92% cells. A lung tropic. plaque
purified strain of mouse aderovirus :MAJV) was derived v cne of the investigators (ALW!
and has been previously described (7). Working stocks of MAQV were prepared in roller
cultures of [-929 cells,

Mixed cell bed cultures were prepared by the additicn of 5 ml of HMEM supplemented
with 5% heat inactivated calf serum containing 9 x 10% Vero and 9 x 10° L-929 cells to a
60 mm tissue culture dish. The dish was incubated overnight and then overlaying medium
removed and the cells infected by the addition of 0.5 ml of an appropriate 10-fold
dilution of Pichinde virus or plaque progeny. After 1 hour for adsorption. the cultures
were overlayed with 8 ml of HMEM supplemented with 5% heat inactivated calf serum and 1%
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agarose. A neutral red containing overlay medium was added on day 4 and plagues were
observed and or picked on days 5 or 7. Plaques progeny were isclated by the removal or an
agarose plug from the overlaying medium directly over the center of the desired plaque
using a sterile pasteur pipet cut to give an outside diameter of 2.5 mm. The agar plug
was emulsified in 1.0 ml of medium. The resultant plaque progeny were then further
purified by plaquing 10-fold serial dilutions on duplicate cultures of the apprcpriate
cell type and reselecting plagues from dishes developing only a few. well-isolated

plaques.

In Vivo Tests.

A compourd was administered as recommended by the scurce and then the mice were
challenged with either 400 pfu of the 68U201 strain of VEE, subcutaneously or >2 x 107 pfu
of MAdV. intraperitoneally. Mice were observed daily for deaths for 31 days.
Alternatively. groups of mice were treated with immuncmcdulators, challenged with VEE. as
described. and then bled from the retrccrbital sinus on days 1 and 2. On day 4 arfter
infection. mice were sacrificed and a 10% (w/v) suspensicn made from theilr brains. All
samples were stored at —-80° until tested for virus content by titration on CEC cultures.

Cytotoxicity Assavs.

Compounds were tested for their ability to modify the cytotoxic T cell response
generated due to the injection of either the TC-83 strain of Venezuelan equine
encephalitis (VEE) virus or to the histoincompatible cell line P815. Groups of C3H/HeN
{H-2%) micc were treated with a compound or with a placebo and then challenged with either
subcutaneously with 102 pru of VEE strain TC-83 grown in chicken serum or
intraperitoneally with 10° P815 (H-2®) cells. or not injected with an antigen. Eleven
days later. mice were sacrificed and a single cell suspension prepared from their spleens.
The spleen cells from all mice in a group were pooled, and the pool tested at various
effector to target ratios against four different Si-Chrcmium labelled target cells. The
target cells were VEE-infected L1929 cells (histocompatible., virus specific), Vesicular
stomatitis virus (VSV) infected 1929 cells (histccompatible. virus nonspecific), P8135
cells (allogeneic challenge). and VEE infected BALB/c3T3 cells (histoincompatible. virus
specific). BALB/c3T3 (3T3) cells are of the same H-2 tyre as P815 and these two cells
served as mutual internal controls. Further. changes 1n natural killer cell (NK) activity
could be addressed by comparing the results obtained frcm spleen celils cobtained from
control and treated animals and tested with L3Z%-J/SV cells or 3TZ-VEE cells. PB1S cells
are relatively NK resistant. The data from al. 3Cr-release assays were expressed as
Spec111c release based on the fcrmula: percent specific release =
(experimental — spontaneous) / (maximum - spontaneous) x 100.

Macrophage activation assays were performed as previcusly described (8) except that
virus—infected BALB/c3T3 cells were used as targets. These cells were used because the
cells are histoincombatible with the C3H/HeN macrophages used. Further. uninfected
BAIB/c3T3 cells are seen as normal by macrophages and not lysed. while either transformed
or infected cells make satisfactory targets. Bone marrow culture—derived macrophage
mcneiayers, prepared in 96-well plates were treated with 0.1 ml of various stimuli. as
described in the text, for either 4 cr 24 hrs. Each stimulil was tested in triplicate.
The stimuli were then removed ard the monclayers washed twice with warm H-MEM + 10% FEZ.
Targets were added to vield 2 x 102 S1Tr-labelled targets in a tctal volume of 0.2 ml in
each well. The plates were incubated at 37< in a moist 5% CO> in air atmosphere for
sixteen hr. The uppermost 0.1 ml of medium was removed from each well and the amount of
released radicactivity determined in an automatic gamma spectrometer.

Targets used were: P815, BALB/c3T3. Vero. an African green monkey kidney cell,
vesicular stomatitis virus (V3V) infected BALB/c3T3 (3T3-VSV), VSV-infected Vero
(Vero-VZV), and Venezuelan equine encephalitis virus, strain TC-83, (VEE) inferted
BALB/c3T3 (3T3-VEE). P815 cells were suspended into the overlaying medium and counted.
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Uninfected BALB/c and Vero cells were prepared by trypsinization of near confluent
monolayers and washed by centrifugation in H-MEM + 10% FBS. Near confluent monolayers of
either BAIB/c3T3 or Vero cells were infected with a multiplicity of infection (MOI) of 3.
After 45 min at 37° for virus adscrption. monolavers were washed once with H-MEM + 10% FBS
and once with H-MEM to remove unadsorbed virus. The cells were then removed from the
flask by trypsinization and washed by centrifugation with H-MEM + 10% FBS. All cells were
labelled by exposing 1.2 x 107 cells to 0.275 moCi of **Cr as sodium chromate (Amersham.
Arlington Heights.IL) in a total volume of 1.0 ml for 80 minutes. Cells were assessed for
viability by trypan blue exclusion just befcre addition to the assay plate and were >95%
viable.

Bacterial lipopolysaccharide (LPS) was phenol extracted and purified (lipid A rich.
fraction II) [18] from Escherichia coli 0111:B4 and was the generous gift of Dr. D. C.
Morrison (Kansas University Medical Center. Kansas City. KS). Gamma interferon (7IFN) was
recombinant rat gamma interferon (Amgen Biological. Thousand Oaks. CA). Alpha (a-IFN) ard
beta (8-IFN) interferons were purchased frcm Lee Biomolecular. San Diego. CA (#22061. L

ot
83002, 2.7 x 10* IRU/mg: #20181. Lot 830S%, 1.8 x 10° IRU/mg. respectively). A mixture
containing both a-IFN and B-IFN (a/B-IFN) was prepared by mixing equal activities of each
purified interferon. This mixture was used for mcst experiments because preliminary
experiments showed little difference in activity between «—IFN and B-IFN. which was 1in
agreement with previous reports (9). Interferon (IFN) preparations were assayed for
antiviral activity by plague reduction of VSV on monolayers of 1L-929 cells (9.10). Each
dilution was tested in triplicate and activity was expressed in Intermational Reference
Units (IRU). with mouse fibroblast interferon as a reference standard (NIH). Anti-mouse
IFN (Alpha and Beta., 1 x 10* IRU/ml) globulin in rhosphate buffered saline was lot # 84005
of catalog # 21031 from Lee Biomclecular.

Inhibition studies were conducted in a similar manner except that targets were added
in medium containing the inhibitors.

Tumor Necrcsis Factor mRNA Production

The production of Tumer necrosis factor alpha (TNF) mRNA by bcne marrow culture
derived macrcrhages was determined by probing with a plasmid containing a 1700 bp fragment
of TNF cloned into the polylinker of PUC @ and cbtained from Dr. Steven Taffet. SUNY
Upstate Medical Center. Syracuse. NY. The probe was labelled with *?PACTP (Amersham.
Arlington Heights. IL) by nick translation using 2 commercial kit (BRL. Gaithersburg. MD)
and detected ty radicautocrachy.

Macrophages (1 x 107 were expcosed to varicus stimulatory conditicns. as described 1in
the text. and then chilled. scrapped from the dish and pelleted. The cells were lysed
with NP-40 and the nuclei pelleted. The ENA was then extracted from the supernatant and
blotted onto nitrcocellulose filter for probing by previocusly described methods (11). The
intensities of the dots were determined by optical density scanning of the dried films.

Target Sensitivity to TNF

Reccmbinant murine TNF—a (rTNF) was cbtained from Genzvme (Boston. MR).
Chromium—labelled target cells (1 x 10*) were exposed to increasing ccncentrations of rINF
in a total volume of 200 ul HMEM + 10% FBS for 1sh. Kill was measwred by determining the
ancunt of specific chromium release using the Icrmula given under cytotoxic assays. The
ahility of anti-INF antibody (Genzyme) to block cytotoxicity was determined using a
standard ®!Cr-release assay descriked above., except that the targets were added in the
presence of the anti—INF antibody.




RESULTS AND DISCUSSION

Twenty-eight compounds cr combination of compounds were screened at various deoses to
determine if there were any with in vivo antiviral activity. These results have been
reported previously (12.13,14). They are summarized in a qualitative manner in Table 1.
Initially screening was done with both VEE and MAdV. It became obvious that many
compounds were able to modulate the outcome of infections with MAdV but not VEE.
Therefore. under the direction of the CTC, subsequent compounds were tested with only VEE.
The criginal intent was to include Pichinde in this first screening. However. the amount
of material available was not sufficient for use in the guinea pig model. OCnly two
compcunid had any effect on the survival of mice infected with VEE (AVS-1761 and AVS-19€8).

Since many of the immuncmodulators had an effect on survival after MAGV but not VEE
challenge. we tried to determine if scme of the immunomcdulatcors might be having an effect
on the course of VEE infection
that was not detectable using death as an endpcint. Therefore. we uetermined if there was
an effect on the level of virus either in the blood or brain after infection. The results
are summarized in Table 2 and have been previcusly reported (13). The two drug that had a
positive effect on swvival were also able to limit the amount of virus in the whole
animal. In additicon. BAV5-1798 was able to cause a reducticn in circulating virus as
compared to controls but was unable to significantly alter the outcome c¢f the infecticn.
AVS-2776. AVS-2777. and AVS~-2778 did not result in either increased swvival or decreased
circulating virus.

Level 2 screening was meant tc use standard assays to evaluate immuncmodulatory
effects of the drugs. A combination of results from early level 2 testing (12) and other
work in the laboratcry (14.15) indicated that this might not be the best way to proceed.
Specifically. when macrophage activation assays were run using a standard tumor target
(P815) and a virally infected nontumorogenic target (BALB/c3T3). we obtained different
results in terms of sensitivity to activators and the kinetics of the response (13).
Further. lysis of P815 targets was more sensitive to inhibitien by N—p-tosyl-L-lysine
chloromethyl ketone (TLCK) than was lysis of virally infected BALB/c3T3 targets (14). Cn
the other hard. lysis of virally infected BALB/c3T3 targets could ke inhikited by
conducting the assay in glucose free medium the lysis of P815 could not be inhibited in
that manner (14). Thus the results could not be attributed tc one target being simply
more fragile than the other. Rather. each macrophage-target interaction caused the
expression ¢ different cytolytic mechanisms or the targets had differential
susceptibility to different cytolytic mechanisms that were expressed at the same level
independent of the target involved.

Supporting the latter contention. it was found that the production of TNF mRNA in
response to LPS paralleled the expression of cytolytic activity for virally infected cells
but not the P81S tumor target both in dose response and time course of expression (14).
The amount of TNF mRNA was not effected by the presence c¢r absence of either target cell.
Further. P81% and uninfected BALB/c3T3 cells were resistant to lysis by rTNF. However,
BALB/c3T3 cells infected with either VSV or VEE became susceptible to lysis by rINF.
3T3-V5V were more sensitive to lysis by rINF than were 3T3-VEE. This represented the same
relative sensitivity to lysis of these targets in the presence of LPS-activated
macrophages. Addition of anti-TNF antibody to the macrcphage target system was able t:
suppress cytolytic activity for virally infected cells but not for FB815 (14). Thus. at
least in the case cof TNF. the difference in the phenotypic differences in the interaction
of the macrophage and the different targets results in the differential susceptibility of
each target to the TNF produced at the same level by the macrophage in both systems.

Beyond the specific point of virally infected target being sensitive to TNF these
data underline an important concept. Changes in effector functicns measured in a nonviral
system may not be relevant to effector functions measured in a viral system.




The effects of immunomodulators on macrophage activation were measured using virus
infec BALB/c3T3 cells as targets. Two modes of exposure were used. The mice were
treated with drug as in the swvival experiments and the macrophages harvested when virus
would have been administered. The second mode of exposure was the inclusion of the drug
in the culture medium of bone marrow culture derived macrophages for 24 h befcre assay.

In both cases it was important to use only drugs that could be prepared in an endotoxin
free stats. Macrophages are ertremely sensitive to very low levels of endotoxin (15).
Table 3 shows the results of endotoxin assays using a concentration derived from the dose
of each drug administered in vivo. Only the LAL negative drugs were used for the
macrophage assays.

Table 4 shows a sample of the type of data obtained from an assay with AVS-1018 ard
in vitro exposure ¢f the macrorhages to the drug. Such exposure rendered the macrophages
more responsive to activation fir cvitolysis of VEE infected BALB/c3T3 cells than control
macrophaces. Macrophages exposed to gamma interferon or TIFN plus IPS did nct shcw any
change 1in reactivity compared tz contrcls. Data from the other drugs 1s summarized in
Tables 5 and 6. In both in vivo and in vitro assay systems AVS-2776 showed the greatest
ability to increase macrophage respconsiveness to activating stimuli. AVS-1268 was
actually inhikitcry at least in the in vitro tests. These data indicate that incresasing
macrophage r=sponsiveness to activating stimulil may nct be advantagecus for the swrvival
of the animal with VEE infections since AVS-1968 was one of only twe drugs that enhanced
survival while AVS-2776 had nc effect on survival.

Due to the differences in the results for macrophage activation using a tumor target
or a virally infected target when we locked at cytolytic T-lymphcecyte (CTL) activity. we
used both a standard anti-allogeneic system and measurement of virus specific CIL activity
induced during a natural viral infection. Figures 1A-D show that we were able to detect
virus specific CTL activity and that cne drug (AVS 2149) was able to increase the level of
activity. AV3-2149 also cause a decre=ase in the anti-allcgeneic response. The data from
other drugs is summarized in Table 7. Both AVS-1761 and AVS-1968 that increased swrvival
in the face of VEE infection also showed a decrease in anti-viral CIL activity. This
decrease may result because the drugs result in low levels of circulating virus (132) by
some as vet to ke determined mechanism and this in twrn results in lower levels of antigen
available for stimulation of the CIL response. It 1s also apparent that the results from
the anti-allogeneic and anti-viral systems do not always yield the same results.

The final area of research under under this contract was a series of attempts to
generate a mcuse adapted Pichinde strain that could be used as a mcuse mcdel for
Arenavirus infecticns. High titered Fichinde strain AnCo 3738 was inoculated into mice
and attempts were made to recover virus from the spleen and liver at daily intervals after
inoculation. Little or no virus was recovered from these organs indicating a failure of
the virus to replicate. A second strategy was to infect mixed bed composed of permissive
Vero cells and mouse L-929 cells. We then picked plagues that showed complete lysig
indicating that the virus had cause cytopathic effects in the mouse cells. After several
such passages a strailn was isolaced that grew to high titer in L-929 cultures. 1In the
process of titering this virus. it was noticed that the plagues were hetercgenecus. Two
plagque type variants were icolated. One showed only minimal and transient cytopathology on
L-929 cells while the other was completely cynolvtic. To determine if thiz was &
widespread ccourrence. we attemptad to isolate similar plaque type variants Ifvom ancther
Pichirde strain (Co 4763). Again. two plague type variants with similar characteristics
were 1solated. Unfortunately. none of the isclates were able to cause disease in adult
mice.
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Table 1.

22 X 107 pfu of strain pt4 of MA4V ip.

Survival of immuncomodulator treated mice after lethal challenge with VEE or
MAdV. Groups of 5 mice each were treated with immunomodulator or contrel as previcusly
described (12.13.14) and then challenged with 400 pfu of 68U201 strain of VEE sc or
Mice were observed for ZB days and ccmpared to

similarly infected control treated mice.
control survival: "0" no improved survival. and ''nt" not testad.
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Takle 2.

against Venezuelan equine encechalitis virus challenge.
immuncrodulators by route .time. and dose indicated.
or after (+) virus challenge.

containing 400 pfu of 68U201 strain of Venezuelan equine encephalitis.
daily for deaths.

Cempound Dese Route Time # Dead /
ng/kg davs # Infected
EPV 20 ip -7 10/10
diluent ip =7 10/10
EP-IPS 4 ip -7 10/10
saline ip =7 10/19
1-2 4« 10~ U subcut. -1 10/10
saline -1 Q/9
Liz21:T1Z0R1 100 ip =7 10/10
L1IZ1:TIS5CR1 100 ip -7 10710
FP-1P2 0.4
1121:T13CR1 100 ip -7 10/10
AVS-19¢z 100 oral
saline ip -7 10/19
L121:Ti5CR2 100 ip -7 10/10
L121:T150RL 100 ip =7 10/10
AVS-19¢68& 100 oral -1
saline ip =7 10710
AVS-175& 1.2 subcut . -1 10710
saline subcut . -1 6/6
AVS-1758 4 ip -.25 153/10
saline in - 35 10/10
AV5-1761 0.4 1D -1 10/10
saline i -1 110
AVS-1761 3x0.4 ip -.25.+43.+6 10/10
Salire ip ~.25.43.+6 10/10
AVS-1761 3x0.4 1D -.25.+43.+6 10/10
caline ip -.25.+3.+6  10/10
AVE-196& 100 cral =) 10/10
AVS-19¢83 2100 cral -3.-1 10,10
AYS-19e5 2100 cral —1,+3 8/10
no o traatment 0sL0
BJS-12€8 400 cral -1 10/1C
caline oral -1 10/1C
AVS-196& 400 oral -1 8/10
saline oral -1 10/10
AVS-2149 4.0 subcut -1 11/11
AV5-2149 40.0 subcat -1 5/5
saline subcut -1 11/11
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Detailed Level 1 screening for in vive antiviral activity of immuncmodulators
C3H/HeN mice were treated with
Time is indicated in days before (-)
Mice were then challenged with a subcutaneous injection

Mice were observed




AVS-2150
AV5-2150
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AVS-2154
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AV5-2154
saline

AVS-2153
AVS-2154
saline

AVS-2155
AVS-215S
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AVS-21%6
AVS-2156
AVS-2156
saline

AVS-2157
AV5-2157
AVS-2157
saline

AVS-2158
AVS—-2158
AVS-2158
saline

AVS-2776
AS-2777
AVS-2778
saiine

AVS-Z776

methy!l cellulose

AVS-2776
AVS-2777
AVS-2778
saline
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Table 3. Detailed Level 1 screening for in vivo antiviral activity of immunomodulators

against mouse adencvirus strain pt4 challenge.

C3H/HeN mice were treated with

immunomodulators at doses and times indicated ant then challenge with an intraperitoneal
injecticn of >2 x 107 pfu of mouse adenovirus. strain pt4. Time is indicated as days
before (-) or after (+) virus challenge. Mice were observed daily for death.

Compound Dose Route Time
oG /Ko days
EP-1PS 2 ip -3
EP-1PS 2 ip -2
EP-LPS 2 ip -1
uninjected
1121 + T1S0R1 50 ip -7
Control ip =7
L121 + T150R1 =0 ip -7
Control ip =7
L1121 + T150R1 =0 1p -7
Control ip -7
Ti50R1 50 ip =7
1122 50 ip -7
T110R1 50 ip -7
T1501 50 ip -7
Saline ip ~7
L121 + T1S0R1 50 ip -7
T15CR1 50 ip -7
121 50 ip =7
Saline ip ~7
L121 + T150R1 50 ip -7
T150R1 50 ip =7
1121 50 ip -7
Saline ip -7
AVS-2776 100 ip -1
AVS-2777 100 ip -1
AVS-2778 100 ip -1
Saline ip -1
AVS-1758 1.2 ip -1
Saline -1 9/10
AVS-2149 4 ip -.25
AVS-2149 4 ip -1
Saline lC -, 05
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Table 4 . Irhibit:icorn of wiral replication in vivo by immuncmodulators.  Zroups ©f Tive
i with immunomcdulators by doge. route, and time indicated. ] s
fore (- or arter (+; challenge with 4C) pru -f Ag8UZ0Ll srtrain of VEE

! zinus 24 ard 48 hours after chalizsnce. Iour daves after
’ =3, their brains remcved and 3 10% :w- v SUSCensi1cn Was

challenge. mice wers =ac
E atisn by centrifugation. zamples wers filter sterilized. ALl
=
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3 - - - v y 1 - - 3 ’-- —~r o~ Tt 1
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1 - ~ ~ - - : o 3 < -~ Long 5 RSN > - —~
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- - ; .
cresrtTant T2 e nl oy oo
PAPGEE ST e S PN RS e . - —- - -

! Zav 4 rzon

o L
e - | w : = TS - — s I O 1Y)
Salline iz 1 > Z- SR = 13
AVE-l3ag s izl -l = 4% S.3% + =1 1C T.ld - = 06
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Epr 2
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Tabi= . Clomparisen on the ability of immuncmodulators to 2ffect the swrvival of and

viremia levels in mice challengsd with VEE. JSummarvy cf data frcm Tables 24,
DRUG VIREMIA SURVIVAL

AVS—17358 + O
AVS—1761
AVS—1968

AVS—2776
AVS—2777
AVS—2778

o o + +
O O + +

O

@)

3 g oyl : c < L. [ ~ - g FIFRRVN - - 4 :
Table £, Endctowin ~Intent o lpmuncmodulatiry 2ugs. TIRDCUnCS Wers DY2pared ard

i3 3 3. ;v : - « mym e pymm e m Cmmm Ay = CR - i
diluted as indicatad in elther pwyigen [yse WaTeY I DY ICSN Irss Z&lins and TASted 1T e

T ~1~% = ma s rge ) - S garaits AE D 1 c 2 3 T - - A SarA
IAL gel cliot assay with @ sensitivity of .01 ng Z. &g 22Tarmined IV TiTratich of emaniard

LPS.

DRUG ug.”mli LAL
AVS—-1018 25 -
AVS—1761 0.1 +
AVS—1968 800 -
AVS—2149 0.4 +
AVS—2776 400 —
AVS—-2777 400 -
AVS—-2778 400
AVS—4286 80
AVS—4287 80
AVS—4593 80

+ 4+ 4
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TabLe 7i Effect of in vitro treatment wizh AVS-1C18 on macrophace Sensitivity to
activating stimuli. FParallel cultures bone parrew culture derived macrorhages wera
expcsed to 25 ugsal of AVS-101S in medium or xpedium aicne Ior 24 h.  The drug was =hen

remcved and activating stimuli added for 4 h. as indicated. Afier three waches o rempove
activators. the macrophage monciayers wers cccultivatad with “'Cr-labelled. VEE-infected
BATR/23T3 cells for 186 h. Specific release was determined as described in Materiaiz and
Methods.

TREATMENT SPECIFIC RELEASE
LPS (ng/ml) Control AVS—1018
10 40 72

1 41 69
.01 45 72
.00 1 31 41
IFN

gamma (5 U/ml) 44 44
+ 0.01 LPS 44 46
o5 (500 U/ml) B2 60
+ 0.01 LPS 44 66
Medium 37 28
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Table 8. In vitro e
macrophages were <Cu
listed 1in Table 3.
stimull ilisted. The
activated medium tre
control reactivity,
to a/BIFN and TIFN, there are two listi
the response to «/BIFN and the secerd f
slight change in reactivity.

DRUG

fects of drugs on
ur

The
r

f

Tured
ma

ot

e
ared macrorhages.

-

e

decreased reactivity.

Bone marrow cultuwre Zderived
with medium or medium rlus the indicated drugs at ccncentraticrs
crophages were tested for thelr sensitivity to the activating
ulcs indicate changes relative to the reactivity <f similarlv

macyophage activaticn.

"+ increacaed reactivity,

1 1" —~ - -
0" nc chargs from

I7 there was a difrfs

ngs in the IFN column. The first l:izting is
oy TIEN. A symbcl in parentheses ird:zar=ss a

PERCENT SPECIFIC RELEASE

MED

IFN

IFN + LPS

LPS

AVS—-1018
AVS— 1968
AVS—2776
AVS—2777
AVS—2778

o

Table 9. In wive 2fl=zctz of dSrugs on o
indicated arug Ly control medium as for
swudate cells wers narvested when viiue
aonciayers rreraxst. The Dcrncliayers we
stimull listed. The resul<z indimate ¢
acrivated menclavers from control fresat

RV
A

YoM Contyol reactivity, Y-
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Rt A "

response Lo I/0IFN and TIFN. thers are
LT T e T

12 Icr the response L2 Z78IFN and the s
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viral swsival ewper r. .
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ecernd foy TITN % svmbel in Tarsntheses o Lcatss
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MED
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AVS-—-2778
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y CTL activity 1nduces by impunckcdulator —reatment. Mice were

(1Z.13). At
2ng=. @mice were incculat=i witn either 103G pfu VEE. TC-32 strain.
} ' Eleven Zave latar. the mice were sacriiiced and their

ip
2 Cell suspensich was prapared Irtm each pocl oI spieen cells and
’-.—-

1
testad At puLitignie orf o —arzet ratics 3gairst TiCr-labelled target ce2lls. Theee
cells includst 3 vivue specifis, tht:c:mpatirif. VEE-infeacted L-929 cell. and the
arlogerers FolT orzll. The =vmicliz indicate the change inactivity against these targets of
cells frm Lmug Treatad mise 3z ocImparsd tooSonTrtl treatsd xice U+ oincreased acmivity,

Jonlo snare =" lecrease 1n oacTIviTY

DRUG VIRUS ALLOGENEIC
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Figqure 1. Effect of AVS 2149 treatazent on development of antiviral and antiallogeneic CTL
activitv. Groups cf 5 mice each were treated by intraperitoneal injection of either
AVS-2149 (4 mg/Kg) cr PBS cn day -1 with regard to antigen challenge. Mice were
challenged by the subcutanecus injecticn of 102 prfu TC-82 passed once :n chicken embryo
cell culture in the presence of 4% chicken serum or the intraperitoneal injecticn of

1 x 10% P815 celis washed in serum—free medium to remove serum antigers. Cgontrol mice
were left uninjected. ;.even dave after antigen challenge. mice wers cacraficed and =ach
qroup used to prepars a pool of spleen cells: PES alcone (+). drug alcne (@}, FBS plus P815
(@), drug plus PS1S (w). PBS plus TC-32 (@), drug plus TC-23 (O)1. These were t2csted at
various COnCentraticrns against a constant number of 51Cr—1ahelled target ceils. Tre

target cells were Aj 1928 infected with TC-83 at an mci of 2, B) L8209 ‘nfoctaﬁ with V3V at
an mei of 3. C) BALB/c3T2 infectad with TC-82 at an moi of 3. and D) F215. Specific
release was determined by the fcrmula: Specific release = (eyperlmental rsleazse —
Spontanecus release: / (maxinum rsiease — spentanecus relzase! Sach value represents the

mean of traplicate determinatichns.
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